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Therapeutic and diagnostic means for papmoma^ «n d otht^r 

involving PTCD/PF.A.I R 

The present invention relates to means for the treatment and diagno- 
sis of papilloma and other diseases involving PED/PEA-15, in particu- 
lar to" compounds usefiil as medicaments for their therapy and to 
transgenic animals useful for their study and diagnosis. 

Backerround of the invention 

Neoplastic cells, through the transformation, acquire both excessive 
proUferation and abandonment of their abiUty to die {Duke, R., et al 
■ (1996): ScL Am. 275: 80-87). Cancer develops after a cell accum'ulates 
mutations in several genes controlling proUferation and survival 
(Puke, R., et al ibid; Thompson, C.B., (1995): Science 267: 1456-1472). 
When a mutation cannot be repaired, the affected cell usuaUy runs 
death programs (apoptosis). However, if the ceU does not die, said ceU 
(or its progeny) may Hve long enough to accumulate mutations that 
make it possible to divide uncontroUably and to metastasize (J>uke, R., 
et al ibid). In many soUd tumors, including lung, colon and breast,' the 
genetic damage affects p53, a protein required for cells to initiate 
apoptosis when DNA is injured (Thompson, C.B., ibid). Other apopto- 
sis-related proteins have also been impHcated in human malignancies. 
Thus, in certain lymphomas, ceU death is blocked by excessive produc- 
tion of the anti-apoptotic factor BCL.2 (Thompson. C.B., (1995): ibid). 
And there are evidences that some tumors prevent Fas from conveying 
signals to the death machinery, or produce Fas Hgand to av6id im- 
mune-mediated apoptosis (Duke, R., et al ibid). 

CeUs that become cancerous might also be dysregulated through other 
triggers. The tendency of normal ceUs to commit suicide when they are 
deprived of their growth fectors or of cognitive interactions with their 
neighbours has probably been established as a built-in defence against 
metastasis (Duke, R., et al ibid); prompt activation of apoptosis in tu- 
mor cells that leave their native tissue presumably eradicates many 
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metastatic cells before they have a chance to grow. Unfortunately, can- 
cer cells often become resistant to the apoptotic effect of growth factor 
deprivation and loss of cell-to-cell contact. 

This last event makes an important problem in the treatment of can- 
cer, where one goal is to restore naturale apoptosis mechanism of a 
cell, whose genetic code was damaged, caxising uncontrolled prolifera- 
tion. 

Altered apoptotic programs in cells also have an important role in ac- 
quiring resistance to radiation and chemotherapy effect. In fact, many 
of these agents exert their action by inducing damages in DNA and ac- 
tivating p53, which, having recognized damage, triggers apoptosis 
(Duke, J?., et al. ibid). Therefore, cells that lacks p53 or that produce 
high levels of the BCL-2 inhibitory protein can develop resistance to 
the effects of a number of anti cancer drugs. 

Also this phenomenon comes true in a practical problem, since many 
antitumor therapies fail right because of the development of resistance 
by cancer cells. 

Receptors for cytokines of the tumor necrosis factor (TNF) family can 
also induce apoptosis {Green D.R., (1998): Cell 94: 695 698). The best 
characterized among these receptors and their cognate ligands include 
TNFRl/TNF-a, OFas/FasL, TRAIL-R/TRAIL and DR3/TWEAK (Ash- 
kenazi, A. et al. (1999): J. Clin. Invest. 104: 155-162). Targeting these 
death receptors provides a promising therapeutic strategy for cancers 
(Walczak, H., et al, (1999): Nat. Med. 5: 157-163; Ashkenazi, A., et al. 
(1999): J. Clin. Invest. 104: 155-162). For instance, TRAIL administra- 
tion has been shown to suppress growth of a number of tumor types in 
animals with Uttle toxicity (Walczak, H.; Ashkenazi, A., ibid). 

The present inventors have recently addressed this issue by examining 
a large panel of human maUgnant glioma cell Unes for their sensitivity 
to TRAIL. The present inventors have shown that TRAIL, but not 
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TNF-a. PasL, or TWEAK, can induce apoptosis in maUgnant gHoma 
cells {Hao. C, et al, (2000): Brain Path. 4:730; Hao, C, et al (2001)- 
Cancer Res. 61: 1162-1170). TRAIL is a recently identified cytokine' 
that triggers rapid apoptosis in various tumor cells {Wiley, S et al 
(1995): Immunity, 3: 673-683). TRAIL can interact with two delth re- 
ceptors, TRAIL-Rl and TRAIL.R2, and two decoy receptors, TRAIL-RS 
and TRAIL-R4 (Pan, G., et al, (1997): Science 276: 111-113; Pan, G et 
al, (1997): Science 277: 815-818; Walczdk, H., et al, (1997): EMBO J 
16: 5386-5397; Chaudhary. P.M., et al, (1997): Immunity 7: 821-830; 
Sheridan, J. P., et al, (1997): Science 277: 818-821; Pan G et al 
(1998): FEES Lett. 424: 41-45; Ma-rsters. S.A., et al, (1997): Curr. Bi^l 
7: 1003-1006). TRAIL-Rl and TRAIL-R2 contain an intracellular motif 
termed the death domain (DD) that is necessary for activating caspase- 
8 and the downstream caspase cascade leading to apoptosis (Pan, G et 
al, (1997): Science 276: 111-113). Similar to Fas and TNFRl. activa-" 
tion of the caspase cascade by TRAIL-Rl and 2 involves receptor en- 
gagement by the TRADD and FADD adapter proteins {Walczak H et 
al, (1997): EMBO J. 16: 5386-5397; Chaudhary, P.M., et al, (1997)- 
Immunity 7: 821-830). FADD, in turn, engages caspase-8 through its 
death effector domain (DED). activating the caspase cascade (Cryns, V. 
and Yuan, J., (1998): Genes and Development 12:1551-1570). There is 
also evidence, however, that FADD independent pathways are in- 
volved in TRAIL apoptosis (Sheridan, J.P., et al, (1997): Science 277: 
818-821). Moreover. TRAIL-induced apoptosis in human cells involves 
JNK function (Herr, I., et al, (1999): Cell Death and Differentiation 6: 
130-135). In contrast to TRAILR-1 and TRAIL-R2, TRAIL-R3 and 
TRAIL-R4 are unable to transduce the death signal (Pan, G., et al ' 

(1997) : Science 277: 815-818; Sheridan, J.P, et al, (1997): Science 277: 
818-821; Marsters, S.A., et al, (1997): Curr. Biol 7: 1003-1006), sug- 
gesting that decoy receptors may perform anti-apoptotic function!. Re- 
cent studies, however, have shown that TRAIL-R3 and TRAIL-R4 ex- 
pression is relatively minor in many tumor ceUs and TRAIL-induced 
apoptosis is firstly regulated intraceUularly (Griffith, T.S., et al, 

(1998) : J. Immunol 161: 2833-2840; Leverkus, M., et al, (2000): Can- 
cer Res. 60: 553-559). It is not yet clearly understood how this regula- 
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Therefore. TRAIL can be thought as an important therapeutic mean 
for tumor treatment. 

The present inventors have recently cloned a death effector domain 
(DED)-containing intracellular protein, which is prominently ex- 
pressed m astrocytes (Condorelli, G., et al, (1998): EMBO J. 17: 3858- 
66). We named this 15KDa novel protein PED/PEA-15. First cloning 
studies on PED/PEA-15 revealed the presence of the DED and of three 
PKC consensus phosphorylation sites (only one is phosphorylated by 
PKC m intact ceU (Herr, L, et al, (1999): Cell Death and Differentia, 
twn 6: 130-135; GHffith, T.S., et ah, (1998): J. Immunol. 161: 2833- 
2840). However, these studies provided no clue on the potential func- 
tion of its protein transcript. We found however that, in different cell 
types. PED blocks FAS and TNFRl-triggered apoptosis by inhibiting 
FADD.caspase-8 binding through its DED {Condorelli, et al (1999)- 
Oncogene 18: 4409-4415). PED blocks also TRAIL-induced apoptosis in 
human gUoma ceUs {Hao C, et al, (2001): Cancer Res 61: 1162-1170) 
The mechanism by which PED exerts this action was deeply investi- 
gated by the present inventors QCiao. C, et al, (2002): J. Biol Chem 
277: 250 20-25025). At variance with other known proteins which in* 
hibit FADD activation of caspase-S, PED also prevents apoptosis fol- 
lowing growth factor starvation and exposure to UV Kght and osmotic 
stimuH. indicating that PED performs a broad anti-apoptotic function 
in the cell (Condorelli, G., et al, (2001): Diabetes 50: A298). In fact, our 
more recent investigations showed PED/PEA-15 is able to block very 
early apoptotic signals transmitting through JNK and p38 pathways 
(Condorelli, G., et al (2001): J. Biol Chem. 277: 11013-11018). 

In cooperation with Dr. C. Hao (Alberta University. Edmonton. Can-" 
ada). the present inventors have also found that PED/PEA-15 is over- 
expressed by half human gUoma cell lines, thus suggesting a role for 
PED in gUomagenesis (Hao, C, et al, 2000 and 2001, see above; In 
ghoma ceU Unes, the levels of PED expression closely correlate with re- 
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sistance to TRAIL-induced apoptosis, so that ceUs having low 
PED/PEA.15 levels are TRAIL sensitive, whereas ceUs having high 
levels of PED/PEA-15 levels are TRAIL resistant {Hao, C, et al, 2000 
and 2001, vedi so-pra). In addition, we could also demonstrate that 
transfecting PED/PEA-IS cDNA in TRAIL-sensitive cells makes them 
resistant; on the contrary, expressing a PED/PEA-15 antisense in 
TRAIL-resistant cells reduces PED level in cells and induces simulta- 
neously the recovery of sensitivity to TRAIL (ffao, C, et al, 2000, vedi 
sopra). PED-induced TRAIL resistance can give a contribution to tu- 
morigenesis in gliomas and other tumors. 

Moreover, the determination of PED level in human ghomas could al- 
low identification of those gliomas sensitive to TRAIL therapy, an im- 
portant goal as far as present therapy chances have not significantly 
improved survival of mahgnant gUoma bearing patients. 

PED is overexpressed in mouse metastatic squamous carcinoma ceUs 
(Dong, G., et al, (2001): Cancer Res. 61: 4797-4808). 

It has now surprisingly been found that PED is also well expressed in 
human keratinocytes. 

In order to investigate whether PED overexpression plays a role in 
multistage carcinogenesis, the present inventors obtained a transgenic 
animal, a mouse, overexpressing PED/PEA in the skin. Such an ani- 
mal is useful for studies on cutaneous tumorigenesis (topical treatment 
with DMBA, followed by multiple TPA exposures). 

It was suprisingly observed that transgenic mice develop a number of 
papillomas significantly higher than control animals. 

Further, PED/PEA-15 expression significantly increases in papiUomas 
with respect to normal skin, both in transgenic animals and in control 
ones, suggesting an important role for PED/PEA-15 in determining 
susceptivity in cutaneous carcinogenesis. Lesions developmg in trans- 



wo 2004/108961 



6 



PCT/n'2004/000325 



genie animals develop, with a significantiy higher frequency, toward 
carcinoma stage. Finally, carcinomas developed in transgenic animals 
are histologiccdly more aggressive. 

These observations cannot be inferred from state of the art knowledge, 
nor from those about cutaneous papilloma, or about PED/PEA-15. 

The person skilled in this art is aware that PED/PEA-15 expression 
levels in human tissues are not homogeneous. In addition to this fact, 
it is really doubtful whether tumors express higher protein levels with 
respect to normal tissue, therefore, the person skilled in this art can- 
not foresee that papiUomas express PED levels. In fact, to the present 
knowledge, PED cannot be considered a general marker for tumors. 
Finally, apoptosis, which is the most pertinent event to PED/PEA-15 
natural activity, does not concern cutaneous tumorigenesis, maybe is 
even not related to tumorigenesis. 

Relying on whole complex of present knowledge about PED/PEA-15, it 
wiU be evident to the skilled person that there is neither logical rela- 
tion available nor a clear indication, with a reasonable expectation of 
success that it would be possible to find PED/PEA-15 expressed in 
papiUomas nor the therapeutic and diagnostic possibiHties that the 
discovery at the basis of the present invention provides. 

Other than the above mentioned references, also the paper by Tsuka- 
moto. T., et al. Cancer Lett. 2000 Feb. 28; 149 (1-2): 105-13 is to be 
cited, which discloses MATl, a transformant gene, which was cloned 
from a mouse mammary tumor and which was seen to be identical to 
the untranslated 3' region of the 2,5 kb PEA-15 isoform. An aberrant 
expression of MATl/PEA-15 isoforms was found in mouse breast 
epitheUal ceU lines. It is weU-known that epitheUa are reaUy different 
from papillomas. 

To inventors' knowledge, the only industrial appUcation of the infor- 
mation available on PED/PEA-15 is provided by international applica- 
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tion wo 02/22867, to Evotec Neurosciences GMBH, published on 21 
march 2002, which discloses a method for the diagnosis or prognosis of 
Alzheimer's disease or other neurodegeneratives diseases based on the 
determination of the PEA-15 level and the treatment of said diseases 
with a protein inhibitor. 

The state of the art makes evident that PED/PEA-25 is not univocally 
associated to tumors. In fact, former studies by the present inventors 
estabhshed a role of this protein in type 2 diabetes, a pathology totally 
unrelated with tumors. (Condorelli, et al, EMBO J., 1998, JUl 15 
17(14): 3858-66) 

Data obtained by the present inventors show that PED is weU ex- 
pressed in human keratinocytes. Moreover, another reference {Dong, 
a, et al, (2001): Cancer Res. 61: 4797-4808), directed to random iden- 
tification of differentially expressed genes in mouse squamous carci- 
noma cell lines, shows PED overexpression, together with differences 
in expression of other 72 genes. The state of the art does not aUow to 
foresee in any way the functional meaning of PED overexpression in 
cutaneous tumorigenesis. To completeness of the above mentioned 
study, it is to be firstly underlined that there is no available functional 
analysis related to disclosed altered genie expression profile and, sec- 
ondly, the mentioned paper considers ceU lines, which is a weU-known 
different matter from cells of a histologicaUy defined neoplasia. How- 
ever, the state of the art allows to identify minimal requirements for 
verifying the possibility that PED has a role in the risk of neoplastic 
transformation of cutaneous elements, such as, for example, its ex- 
pression in some normal cutaneous ceU elements. It must also be said 
that cutaneous tumorigenesis, induced through carcinogenic chemical 
compounds is a widely used model for the study of molecular mecha-" 
nisms of transformation. This impUes that the role of a candidate gene, 
ped in this case, in the cutaneous tumorigenesis mechanism can be de- 
fined with higher accuracy in the cutaneous model with respect to 
other systems. 
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As above mentioned, transgenic animal, a mouse, obtained by the pre- 
sent inventors, shows a susceptibihty increase to cutaneous tumor 
nsk. and this is a surprising finding for at least two reasons. The first 
one IS that the differences of risk of tumor between transgenic and 
wild-type mice (and the contour data, such as coherent correlations be- 
tween PED expression levels and tumor regression or tumor mahg. 
nancy degree) are sufficiently ample to achieve statistical significance 
even with a low number of animals. The second reason is that the cu- 
taneous tumorigenesis subsequent to the appUcation of chemical car- 
cmogens is an accepted example of multistage carcinogenesis, and. as 
such, a phenomenon linked to the participation at the same time of 
discrete number of events. This fact cannot allow to infer that a single 
event (a single gene overexpression. ped in this case) can so heavily af- 
fect the whole evolution of neoplastic process, from papilloma to carci- 
noma in its different maHgnancy degrees. 

MnaUy the above mentioned ped antiapoptotic function does not aUow 
the skiUed person to conclude that cutaneous tumorigenesis is a direct 
co^quence of its role. Indeed, apoptosis alterations have a weU- 
defined role in some, but not all tumors. As above described, cutaneous 
tumors do not represent, at the present state of the art. a reUable ex- 
ample of transformation wherein apoptosis defects have an estabUshed 
role m their pathogenesis. More generally, the concept that the neo- 
plastic transformation is a "multistage" phenomenon must be re- 
peated. Multiple alterations are necessary because the transformed 
phenotype can be acquired. Therefore, it is not possible to estabhsh a 
prwri whether and to what extent a specific event, in the specific case 
ped overexpression can determine the risk of neoplasia. 

Abstract of the invftr>f.inn 

It is an object of the present invention a method for the diagnosis or 
prognosis of a papiUoma in a subject, or for the determination of the 
nsk for said subject to develop a papiUoma. or a method for the moni- 
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toring of the progression of a papiUoma in a subject, or a method for 
the evaluation of a therapeutic treatment of a papiUoma in a subject. 

It is another object of the present invention a non-human recombinant 
animal comprising a non-native genetic sequence coding for PED/PEA- 
15, or a fragment or a derivative thereof. Preferably, said animal is a 
mammal, more preferably a mouse. 

Another object of the present invention are antisense oUgdnudeotides 
of PED/PEA-15 and their use as medicaments. In particular, said an- 
tisense oUgonucleotides are useful for the preparation of medicaments 
for the prevention and/or treatment of tumors. 

With the term "treatment" it is intended both early treatment of neo- 
plasias, even benign ones, and treatment of neoplasias at an advanced 
stage. 

In one of its preferred embodiments, the present invention refers to 
papilloma, also of viral origin. 

These and other objects of the present invention wiU be iUustrated in 
higher detail in the following description also by means of examples. 

Detaile d disclosure of the invention 

The present invention provides not only methods for diagnosis, prog- 
nosis and monitoring of treatments of papilloma, but also a model for 
the study of papilloma, development of new drugs for its treatment, 
said model showing reliable and reproducible. 

The present invention also provides substances for the preparation of 
medicaments for the treatment of papiUoma overcoming apoptosis re- 
sistance phenomenon, developed by some tumors. 
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In a first embodiment of the invention, the method for the diagnosis or 
prognosis of papiUoma or for the determination of the risk to develop a 
papilloma, comprises the determination of the level and/or the activity 
o£ 

(a) a transcription product of a gene coding for PED/PEA-15, 

emd/or 

(b) a translation product of a gene coding for PED/PEA-15, 

£uid/or 

(c) a firagment or derivative of said transcription or translation 
product, 

in a sample coming from a subject, to whom a papiUoma is to be 
diagnosed or prognosticated, comparing said level and/or activity to a 
reference value representative of a papilloma or health status (absence 
or substantial lack of probabihty of development of a papilloma), then 
formulatmg a diagnosis or a prognosis of papilloma in said subject or 
determining if said subject is at risk of developing a papilloma. 

The above-disclosed method can be also appHed to monitoring the pro- 
gression of a papilloma or for evaluating a therapeutic treatment in an 
affected subject. 

According to an embodiment of the invention, the sample to analyse is 
taken from skin. 

In the method according to the present invention, the reference value 
is the value of the level and/or activity of a transcription product 
and/or a translation product and/or a fragment or derivative of said 
transcription or translation product of a gene coding for PED/PEA-15, 
taken form a sample coming from a subject who is not affected by a 
papilloma. 

The transcription product and/or a translation product and/or frag- 
ment or derivative is mRNA and/or the PED/PEA-15 protein and/or a 
fragment or derivative thereof, respectively. 
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The determination of the transcription product and/or fragment or de- 
rivative is made by means of methods weU-known to the person skiUed 
in this art and a further explanation is not necessary. Reference can be 
made to the above mentioned Uterature. Preferred examples of said 
methods are PGR or Northern blot analysis. 

In a similar manner, said translation product and/or fragment or de- 
rivative can be determined, for example, by means of an immune as- 
say, an enzymatic activity assay and/or a binding assay. 

In another embodiment of the invention, the method further comprises 
the comparison with the above mentioned level and/or activity in a set 
of samples coming from said subject collected in a period of time. Pref- 
erably, the subject receives a therapeutic treatment before the collec- 
tion of one of the periods of time. Opportunely, the level and/or activity 
is determined before and after the subject treatment. 

The above disclosed methods can be conveniently carried out by means 
of an assay kit comprising a transcription product and/or a translation 
product and/or a fragment or derivative of said transcription or trans- 
lation product lof a gene coding for PED/PEA-15. The Mt wiU be pre- 
pared with conventional methods, which are weU-known in the art and 
will contain reactants and auxiliary substances useful in the carrying 
out of the above disclosed methods, for example PGR or Northern blot 
analysis, an immune assay, an enzymatic activity assay and/or a 
binding assay. 

It is another object of the present invention a non-human recombinant 
animal, preferably a mammal, in particular a mouse, comprising a non 
native genetic sequence coding for PED/PEA-15, or a fragment or a de- 
rivative thereot Said animal is obtainable by means of a method com- 
prising: 

(a) providing a gene targeting construct comprising said gene 
sequence and a selectable marker sequence, and 
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(b) introducing said construct in a stem ceU of a non-human 
animal, and 

(c) introducing said stem ceU in a non-human embryo, and 

(d) transplanting said embryo in a non-human pseudopregnant 
animal, and 

(e) aUowing said embryo to develop to term, and 

(f) identifying a genetically altered non-human animal whose 
genome comprises a modification of said gene sequence in both aUeles 
and ' 

(g) breeding said genetically altered animal to obtain a non- 
human animal whose genome comprises a modification of said endoge- 
nous gene. In a particular embodiment of the invention, a disruption of 
said gene results in a predisposition to developing a papilloma. 

The tarans^nic animal according to the present invention can express 
PED/PEA-15 ubiquitously. 

By means of techniques available to the person skilled in the art and 
usmg suitable tissue-specific promoters, it is also possible to obtain a 
transgemc animal expressing PED/PEA-15 specifically or preferen- 
tially in a particular tissue. Said animal is a further object of the pres- 
ent invention. 



The present invention comprises also the progeny of the transgenic 
ammal and different transgenic lines of the animals obtained by mat- 
ing with different mice strains, said different taransgenic Unes being 
capable of e3q)ressingPED/PEA-15. 

The transgenic animal according to the present invention is a vaUd 
model for studying and verifying pathologies where PED/PEA-15 plays 
a pathogenetic role. Examples of said pathologies are tumors, for ex- 
ample gliomas, papiUomas, also of viral origin, breast canc6r. and dia- 
betes, in particular diabetes mellitus, diabetes compUcations. micro- 
and macrovascular compKcations. When suitabfy treated, the animal 
of the present invention will have a high probability of developing the 
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pathology, which can also be in a particularly aggressive form. Said 
non-hximan animal is an extremely useful model for the study and de- 
velopment of new drugs for the treatment of said pathologies, as well 
as for the evaluation of ef&cacy drugs currently used in therapy. The 
use of this animal in the above mentioned meaning is within the 
boundaries of the present invention. A particularly preferred embodi- 
ment of the invention relates papilloma. 

Another object of the present invention is an assay for the screening of 
a substance useful for the treatment of papilloma comprising: 

(a) contacting a biological model of papiUoma with said sub- 
stance; 

(b) measuring the activity and/or the level of a second substance 
selected in the group consisting in a transcription product of a gene 
coding for PED/PEA-15, and/or a translation product of a gene coding 
for PED/PEA-15, and/or a fragment or derivative of said transcription 
or translation product, 

(c) measuring the activity and/or the level of said second sub- 
stance in a control biological sample, which was not contacted with 
said substance; 

(d) comparing the activities and/or levels of steps (b) and (c) and 
determine whether said substance is an inhibitor of said second sub- 
stance. 



In this context, biological model means any model vaUdly accepted in 
the field, in particular the transgenic animal of the present invention 
or any part thereof, for example an organ, tissue or cells affected by 
the pathology. 

The present invention comprises also substances obtainable from the 
above mentioned assay and their use as active ingredients in the 
preparation of a medicament for the treatment of papilloma. 

In another aspect, the present invention provides antisense oUgonu- 
cleotides useful as active ingredients in medicaments, in particular for 
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the preparation of a medicament for the treatment of a pathology 
where PED/PEA-IS plays a pathogenetic role, for example papilloma 
or diabetes. 

The antisense oUgonucleotide according to the present invention is 
targeted to nudeobase 1 to nucleobase 100 of a nucleic acid molecule 
encoding PBD/PEA-15. Preferably, the antisense ohgonudeotide is 
targeted to sequences encompassing nucleobase 70, 71 or 72 of said 
nucleic acid molecule encoding PED/PEA-15. Typically, the antisense 
oHgonucleotide is 8 to 30 nucleobases in length. In a preferred em- 
bodiment of the present invention, the antisense oligonucleotide is se- 
lected from the group consisting of 5'-tgacgcctccggagctgaga-3' and 5'- 
tgacgcctctggagctgagc-3'. 

Antisense oUgonucleotides according to the invention are prepared in a 
well-known manner. For example, the modified internucleoside Unk- 
age is a phosphorothioate linkage and/or the antisense oligonucleotide 
comprises at least one modified sugar moiety and/or antisense oHgonu- 
cleotide comprises at least one modified nucleobase. Preferably, the 
modified sugar moiety is a 2'.o-methoxyethyl sugar moiety or the modi- 
fied nucleobase is a 5-methylc5rtosine. 

Preferred antisense oUgonucleotides according to the present invention 
are 5'.tgacgcctccggagctgaga-3' PTO HPS (rat specific) (SEQ ID No. 1); 
5'-tgacgcctctggagctgagc-3' PTO HPS (human specific). 

Said oHgonucleotides, and the substances obtainable from the above 
disclosed assay, wiU be formulated as medicaments in the form of 
pharmaceutical compositions, which are comprised within the scopes of 
the present invention. 

According to the present invention, the pharmaceutical compositions 
comprise at least an active ingredient, in an amount sufficient to pro- 
duce a significant therapeutic effect. The compositions comprised in 
the present invention are quite conventional and are obtained with 
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methods commonly used in pharmaceutical industry, such as for ex- 
ample shown in Remington's Pharmaceutical Science Handbook, Mack 
Pub. N.Y. - last edition. According to the selected administration 
route, the compositions will be in the soHd or Kquid form, suitable for 
the oral, parenteral, mtravenous, in particular topical route. The com- 
positions according to the present invention comprise together the ac- 
tive ingredient at least a pharmaceutically acceptable vehicle or ex- 
cipient. Formulation coadjuvant. for example solubilizing, dispersing, 
suspending, emxdsifying agents can be particularly useful. 

In another embodiment of the present invention, the pharmaceutical 
compositions contain a further active ingredient, an antitumor or an 
agent for the treatment of diabetes, compHcations thereof, micro- and 
macrovascular compHcations. In a preferred embodiment of the inven- 
tion, said antitiimor agent is TRAIL. 

The foUowing examples further illustrate the invention. 

Example 1 

Genera tion of pad trana^finir. mirc^ 

FED cDNA was cloned in the BamHI sites of the pBap2 plasmid con- 
taining the human beta-actin promoter. To generate transgenic mice, 
the 5.2-kb Clal fragment was excised, purified by agarose gel electro- 
phoresis and injected into pronuclei of C57BL/6 x DBA2 mouse em- 
bryos. Three FO founders were identified by Southern-blot analysis of 
genomic DNA probing with the PstI fragment of the human beta actin 
promoter. Heterozygous transgenic mice were identified by: i) South-' 
em-blotting with either the Clal fragment or the fragment PGR ampU- 
fication product obtained with the following primers 5'- 
CGCGGATCCATGGCTGAGTACGGGACCCTC-3' (SEQ ID No. 3) and 
5'-GGCCTTCTTCGGTGGGGGAGCCAATTTGATGATCTCTTCCTCA- 
3' (SEQ ID No. 4); ii) Northern-blotting with the Clal fragment;, iii) 
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Western-blotting with polyclonal rabbit antibodies toward PED pro- 
tein. 



Example 2 

Cbenri cal cancerogenesia 

Mice were subjected to two appUcations of 100 nmol of 9,10-dimethyl- 
1,2-benzanthracene (DMBA) in 0.2 ml acetone on their dorsal skin. 
Upon two weeks, further appUcations of 5 nmol of phorbol mirystate 
acetate (PMA) were performed (twice per week for 16 weeks) at the 
same sites. Upon terminating the treatment, mice were followed up for 
16 further weeks and papillomas quantitated weekly, followed by hys- 
topathological analysis (Tables 1-3). 

Table 1 

Chemical ccmcerogenesia upon DMBA/PMA treatment in PED+ mice, Tg-PED+ : PED trans- 
genic mice; WT: wUd-type contfol mice. * Differences with WTmice, determined by t-test analy. 
sis. are statistically significant (p < 0.01). 

Nianberofmice MTP # of papiUomas/mouae # of papiUomas/mouae 

(8 weeks) (16 weeks) 

Tg-PED+ 18 10/8 7* 19* 

WT 20 10/10 3 7 

Table 2 

Regression of skin lesions upon termination of PMA treatment in PED+ mice. Tg-PED+ : PED 
transgenic mice; WT; wild-type control mice. * Differences with WTmice. determined by t-test 
analysis are statistically significant (p < 0.01). 

# of papmomas/mouse after # of papiUomas/mouse # of papillomas/moiise af- 
2 weeks after 8 weeks ter 15 weeks 

Tg.PED+ 14* 9* 

WT 4 2 1 
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Table 3 

Malignant conversion of papiUomatoua lesions upon termination of IMA treatment in PED+ 
mice. Tg.PED+: PED transgenic mice; WT: urUd-type control mice. * Differences mth WTmice, 
determined by t-test analysis are statisticaUy significant (p < 0.01). 

# of carcmomas/lesions Rate of malignant conversion 

Tg-PED+ 12/48* 25% 
WT 1/20 5% 

Example 3 

Competitive ELJSA aasay 

Coating - Microwell coating was achieved by recombinant PED incuba- 
tion for 16h at 4C (100 ^1 in PBS, 0.5-2.5 ^ig/ml). WeUs were washed 
three times with 200 jxl of PBS supplemented with 0.5% Tween 20 
(PBS-T). Saturation of non-specific sites was achieved by a further in- 
cubation with 200 nl/weU of 3% skimmed milk containing PBS for 2h 
at 37C followed by 3 additional washings with PBS-T. Quantitation of 
coating GST-PED is shown in Table 4. 

Solid-phase antigen-antibody reaction - For quantitating PED- 
antibody interaction, the antiserum was diluted as indicated in Table 5 
in PBS supplemented with 1% skimmed milk. Diluted antisera were 
added to the wells (100 mlAveU) and incubated for 16h at 4C followed 
by extensive rinsing with PBS-T, 

Colorimetnc reaction - Peroxidase-conjugated anti rabbit IgG goat an- 
tibodies were added to the wells (1:1500 dilution in PBS containing 3% 
skimmed milk) and further incubated for Ih at 37C. The colorimetnc 
reaction was started by adding 100 ^1 of a solution containing o- 
phenylenediamine (Img/ml) and l^il/ml of 30% hydrogen peroxide in 
0.1 M citrate phosphate buffer, pH 5.0. Upon 20 min incubation at 



wo 2004/108961 



PCT/IT2004/000325 



18 



25C, the reaction was blocked by addition of40 ^1/weU of sulphuric 
acid. Optical densities were read at 490 mn. 

Liquid-phase antigen antibody interaction - GST-PED standards in 1%' 
skimmed milk PBS were incubated with FED antiserum (1:6400 dilu- 
tion in 1% milk PBS) for 2h at 37C. SoM phase incubation was subse- 
quently achieved as described above. 



Table 4 

Evaluation of the adequate FED concentration for microwell coating. Ab dilution 1:6400. * Dif. 
ferences among values were analyzed by t-test and were statistically significant (p < 0.01). 

FED concentration 0 0.5 1.25 2.50 
(^g/ml) 

OJ). 490nm* 0.22 0.80 1.50 2.30 

Table 5 

Evaluation of anti-PED Ab dilution for the immunoemymatic detection of PED protein (2.5 
Mg/ml for well coating). * Differmces among values were analyzed by t-test and were statisti- 
cally signifi^nt (p < 0.01). S Differences were not statistically significant). 

Ab dilution 1:200 1:400 1:800 1:1600 1:3200 

O.D. 490nm 3.50§ 3.40§ 3.45§ 3.20§ 2.7*0 

Ab dilution 1:6400 1:12800 1:25600 NOAb 

O.D. 490nm 2.30* 0.9* 0.7* 0.25* 

Table 6 

Determination of the standard values for the quantitative detection of PED. Anti-PED Ab were 
used at 1:6400 dilution in liquid phase. * Differences among values were analyzed by t-test and 
tvere statistically significant Cp < 0.01). 

PED concentration in q 0.5 1.25 2.50 

liquid phase preincubation 

(Mg/ml) 

O.D.490nm 2.30* 1.85* 1.25* 0.65* 
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Example 4 

TT^tl^hi^n on of PEP expression 

Block of PED expression in rat instilinoma (RIN-1) and human glioma 
(U373MG) cells was achieved by transfection of the following phos- 
phorothioate antisense ohgonucleotide (4 \tg/60 mm cell dish). 5'- 
tgacgcctccggagctgaga-3' PTO HPS (rat-specific); 5'-tgacgcctctggagctga- 
gc-3' PTO HPS (human-specific). Antisense transfection was accom- 
plished with the lipofectamine reagent (Invitrogen Cat No. 18324-012) 
according to the manufacturer's instructions. Quantitation of antisense 
action on PED protein expression in RIN-1 cells is shown in Table 7. 

Table 7 

Determination of endogenous PED levels in rcA insidinoma cells (RIN-l)and in human glioma 
cells (U373MG ) upon treatment with PED antisense or control oUgonuclmtides. * Dif^renees 
among values were analyzed by t-test and were statistically significant (p < 0.01) 

PED relative abundance no addition control oligo PKD-ASoligo 

RIN-1 100 95±8 21±4* 

U373MG 100 92±9 24±5* 



